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(54) Tide: FACTOR PARTICIPATING IN TRANSCRIPTIONAL REGULATION 

(54) te¥i8ffilCH-5--r&B^- 

(57) Abstract: HDART binds to HDAC (histone deacetylase) and functions as a repressor. Also, HDART directly binds to Skip, 
00 which functions as a transcriptional coactivator of a nuclear receptor, to inhibit the transcription of the nuclear receptor. More- 
QO over, HDART can bind to HDAC, which is one of transcriptional corepressors of a nuclear receptor, to thereby strongly inhibit the 
transcription via histone deacetylation of HDAC. On the other hand, a dominant negative peptide of HDART is obtained and it is 
confirmed that this peptide activates transcription on the contrary to the full-length HDART protein. In particular, this peptide is 
superior to all-trans retinoic acid (ATRA) in the activity to activate transcription of retinoic acid receptor. 

(57)Stt: HDART li^ HDAC ( t X h >HfcT -fe^HtlMW IZtSG L 'J Zf\s t LT^flTT *o £tc. HDART 
It. tetols-ti^Z-CDizW^TtT^-t-t LTffift-r&Skipi:ltJ£«£^L. «rt U-b^^-Ote¥^ffll®J-r 
£<, £*>\Z % HDARTli^rt U-fe^^— 'J ^U^-y— (B 1 O-efcy , HDAC £ LHDAC0) tX h >JIft 7 

iz^;Mbrcj:y3t*lc$E¥*SP*JL#So -"ft. hdartcd K5^-> -J*-?* K*W&*u :^^f K 

li^^S<35HDARTfcArfi<Httf*i£rcte¥*JS14<b'r*w < !:* tiSLfco 4#(cC(7)^^ K(c<fc& U^y >T > 

U-b — CDg¥S&tt<bfig(iall-trans Retinoic Acid(ATRA)£±[n] Ltt^fco 



O 



- l - 



mm 



^mfefe^mmm^izMv, mz, mpvfcjv^yutzfp-izmmvrz 



10 ■fc)v=E> j $>mm , \$i¥? 5.>-&}iu*£m<Dmi%'&<Dm$f. ^jv^f~im, $Mb, 



' mzm&mmz\%uT?^—9-^nv7vyv—£m%n%&<<Dm : ?-fym 
20 mtTzt. uyfuwvr— m^i>mnx^t>y)\z\i^b>y^Mmm^ 

©— « 0tl£LTteSkip (Ski ffi%.ftm?>/^n, N-CoA62 nTV>£) ^ 

Vi<^©«rtH:^— (0»*.fcf, fcf^>3 !^3V-r> 

(Baudino, T. A., Kraichely, D. E, Jefcoat, S. C. , Jr., Winchester, S. 
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K., Partridge, N. C. , and MacDonald, P. N. (1998) J Biol Chem 273 (26). 
16434-41. MacDonald, P. N. , Baudino, T. A., Tokumaru, E , Dowd, D. R. , 
and Zhang, C. (2001) Steroids 66(3-5), 171-6.) o 



10 ^m^M^^\t, v'a^a^AxcDcm (crooked neck) itfc^Okhtf;^: 

a #A*X crn ftfc^gftte, mMJ&<n¥Mm&X*m*<Dmmu^Mzte%mfcl" 

15 m\z&W&J&&-?Z\£fim&ZfLT^% (Zhang, K. . Smouse, D. , and 
Perrimon, N. (1991) Genes Dev 5 (6) , 1080-91) » crn ^>A°^St© 1 

WfcftWLte. mmzjjfamf zntz-r- h ? h u n*:^ hs* (tpr) ©u® 
nif— j&^&fsnt^fes- tpr«, $*^^^>/i^K , T?j.w$n, iHb 

20 ts^nt^^UTtt, $fflia+r-f ^Mjm te^tfliffcu xhuxjfc^ $ynz 

n?r-y— iffflJfftU #<££^>A 0 ^Miji£;^£n& (Lamb, J. R., Tugendreich, 
S. , and Hieter, P. (1995) Trends Biochem Sci 20(7), 257-9) . 
±IEcrn«^©b hJfc^n^fciWu n fcfHfifcfc^T 1 5 t^S^±IB-> 

3^3 #ax cm ate^t mmiz&ik<D tpr *r^§w#5**^ n 

^^M#-r^)^>A'^K (XAB2) & n — K I, fcfltfc 1 ? (Yoshimichi 



V 
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Jounal. Biol. Chem. 275:34931-34937) £-®rf 3*>©^&3fr\ ifmmm 

=?mm\z. hdac (txh>j^r-fe^;Wb^) \zm&W7°uyv—tLxmffi 

T&ZtfrZ, &WM^X\Z THDART (a HDAC associated repressor TO J $ 

5 >/V7ntm-rz>o *mmwmz\z* hdart^\ ±.mhtzM\Hv^ ^ - 

O^UT^^^—^-tVXmmir^ Skip <hl£^-£U W^nv^Z— <D 
feif%:MM'?Z>Z.£:bM>&Vt£.<, £61^ HDART )!)Wl/t^- CD^n U 7 
l/i/t-Ol^ftO, HDAC iil^l/ HDAC CD t X h >J3&y-fe5F;Wbfc£ DBtfJ 
^^^WJb#-2>^<h : fe0je)^^l//!:o — HDART CD F^>h*#7V:/ 
10 ^^Ffe#^tl, ^OD^^H^SHDART ^^fcfe^^fil'^b-r^Jl^^ 
fefil^bfeo T^^, HDART cDfrfe^BJbfea^<D^fc^ 

(1) *^B^«^«I0JH^^n-FbfcDNA-ra5oT^ (A) SB?!!#-*t2K: 
^(DT5.;mMP\%#-$~Z>&>WM%:^-- FbfcDNA> (B) @H?iJ 

15 1 irfBi&co^SSB^ DNA T&^o 

( 2 )• #5B91«te^«HWH ; ?-<£ DNA T$>o T, (A) @B?iJ#-*t 2 K 

/ * •zntzTs.y wsm & >n z « & n - f u dna, * 

« (B) 1 fciB^©:&«IB?»Jfr£>&<S> DNA <hX h U >>>x> h&&#T 

20 w^g y-r x-r^ DNA T&£ 0 

(3) #389IRU:3B (1) £&fc* (2) JdB*©DNAKlcfct)3-H$nfce^ 

(3) fB«©^»JH^T$>^>o 
25 (5) *»^ttte^*Stt-ft;b^*^^HS:3— Kb^DNA7?»^T, 

(A) @E^J#^2ic43^S 179{4©y$/MI2W£&£^^r ; £:n-- 
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F Lfc DNA, Sfcte (B) ia?!l#-*§- 1 \z£>tfZ> 1 3^6 537 *ft3£*T©*ft3Si3?0^ 
e>ft£ DNAT&So 

( 6 ) #38§littte^&ffiteteb#<5^:/3 i Hft3-HUfc DNA ^oT, 

F *3 — F bfc DNA, (B) IB?IJ## 1 \Z&VtZ> 1 6 537 

£T?0iB3£iB?!lj&> DNA <hX h U > h^^#TTV\^ :/U XT -3 
DNAT&So 

(7) *:^BJ«±IB (5) (6) fBtfctf) DNA IZ&Q 3- FSnfcteTO 
14^^ FT* So 

(8) *mw\z±.m (i) , (2) , (5) sfett (6) ©n-ma^ciE*® 

DNA©5"&, *J>&<<h*>l 5*#U:*^Fe£ 3 rr£DNA-e&So 

(9) *56Wtt±flB (1) , (2) , (5) (6) (D^-fnfr\ZtZm<D 

DNA 7&*#A^nfc^^^— 

(10) :£^W3:±f3 (1) , (2) , (5) Sfcte (6) m^tlil^ZfSM 
CD DNA £ «±IB (9) \zmM<D^??—&$km'?2>m3£fflM-e&Z>o 

(11) #589Itt±fB (3) KfBmcDB^i;fcte±f3 (7) fc|B«©^^F 

(12) *^0j«±i3 (i) > (2) , (5) (6.) <D\,*~rnfr\z&,m 

CD DNA <h/W XU> ^< it> 10 3?^ U^F*WT*, 

(13) 2^151 teOTcD (A) ~ (D) ©VvTnjWH^SttfcSIRTfcS. 

(A) ±SB (12) U n'^ £ Vtt ^~fu°—~7 

(B) ±13 (3) £fcfct (4) fciamfiDteWIWH^ feb<«^H : ?©^^ 
y^F 

(0 ±13 (7) {CfBm©fe^tt^^F\ t>b<tt«^^F0SP^^ 



WO 2004/031388 




CT/JP2003/009443 



- 5 - 

* 

(D) ±IB (11) \z%m.v>w& 

^Sbm^Z>®&M%:BW?Z> : HAT (t7 h>T-fe^;Vh^>7>^x^-if*^:« 
5 fc*b>7-fe3\JWb#*) , HDAC (fc^h>5*7-fe^9— tf*fcttb^h>JWT 
•fe^WMN*) . DAPI (4' , 6-z?TS.i?S 2-7x-M>H-;V) , RAR 
(Uf/^>tl/t^-) . GR Hl/t^-) , DBD (DNA 

Jg'&H^'f » , AD (jStt-fb H * -f » > ATRA (all-trans Ret inoic Acid::£h 

^>c ^mm(D^mmm^m^Tn\t hdart t& d > hdart <dtb. j mmmzs 
t£72.ymmpi%: : £~?z>*>^PM, hdart fu^dna (@b^i 

##1) i7h'J >^x>h^ftt;W ^uy-fX-r^DNAtefcOn— F$n 
±12 HDART ^>A°^®«, t h WiraibT^I) ^ 5, fchfcl)® 
*#tfnfc£ HDART $ftftWfcl§il/TVi5Z:t^5^T*5 293 «£ffl^& 

ra/mm^^w-rs HDART »^W^I©1I«> £r*n 

£>&flrr&<g>:7 7 — $>5^f y^U—X^U— — (Molecular Cloning 
25 3 rd Ed, Chapter 2, pp. 2.1-2.117) ^ U ;* 7 —* £ (PCR : Molecular 
Cloning 3 rd Ed, Chapter 8, pp. 8.1-8.126) S^Srf'Jffl bT«T^ £ iiW? 
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AteWlCte, HDART Srn— K hft DNA (@H^J#-^1) 

zynzmt, mn. mm trs. /MMmiz^TM^^u^—^mT^o 

$e>t$f*U<«^< ffe97%^± 98fr£>99%) <DM.mmm<D— 

10 $>n\$m%:m$i-Tz>z.i2&-c%z> 0 — mt^x^ 25%*;va:t b\ ion 

V^#Tte50%*Jl/AT5 4XSSC, 50mM Hepes pH7. (h 10X5^>A;l/h^ 

15 j e©^©^#^^tt^>^^*3J:^S^«> lxSSC, 0. 1% SDS, 37*C;gST, 
ctOtU^fr-hLT}! 0. 5xSSC, 0.1% SDS, 42"Ci|§^T, ^^mb^^ 

t«, o. 2xssc, o.i% sds, es^^T^M-r^^t^T^^o £tie> ssc, sds 

20 @B?'J©* ; &n>>-te, BLASTn ^> BLASTx (7S.SWtWVV) <D 

7ntf7& (Altschul et al. J. Mol. Biol. 215:403-410, 1990) bT&£ 
?Z>Z.£tfx*%Z><, iyn^^AH Karlin and Altschul \Z&.Z>7)V3V XA 
BLAST (Proc. Natl. Acad. Sei. USA 87:2264-2268, 1990, Proc.Natl. Acad. 
Sei. USA 90:5873-5877, 1993) iZ^UT^Zo BLASTN Iz£-d TM-SM&l 

25 ffit Z>i§&lz\%, score = 100, wordlength = 12 £T% 0 
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^score = 50, wordlength = 3 Gapped BLAST ^D^^A^ffiV^ 

T, T5yitia^J*«¥*f-r Altschul 6» (Nucleic. Acids. 
Res. 25:3389-3402, 1997) fciBf^ttT^S t> Z. £#*T#3o BLAST £ 

Gapped BLAST ^n^^A^ffl Vi-&»-&lctt, hA°^^ 

(http://www. ncbi. nlm nih. gov. ) „ 

^757^© i%&rtT&£ testis a*, fc^itomfe&&mwvmz>ffim 

\z7S.ym.ffim*&&~T%>^mz* deletion-mutant 

PCR&, site-directed mutagenesis HffT -5 ZLLtf-Vg 

20 te^wifWH^nmaftT^viTte^^ttHW^^s. nu hdart « 

^St£LTfflV><5££a*«fcV>o HDARTteHDAC iJg^ffiifU, HDART 

s. ^(Dfctb, &mw<D&^mMm^\z> tmzm^x, &3v>«hdac£ 
25 mwr& z. t\z& vw** wjTscitfeT^'Sc hdac fcte^-r :/ 

I (HDAC 1, HDAC 2, HDAC3) t^-f y II (HDAC4, HDAC5, HDAC 6, HDAC7, HDAC 8) 
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&T tlX^Z. #^©HDARTteHDAC2, HDAC5, HDAC7, HDAC8 

z>*><Dtmxiz>nz>z.tfrt>, ^m\z^ux\^ hdac2, hdacs, 

HDAC7, HDAC8 ftffSifcttffl'rseiiJWT?****, Z.tl&<D HDAC \zW\ZMM^tl 
5 T&£o 

m m^iz. & x> mm b#s tvxn, km k ut^p-zirv rem. 

15 KfitfTfefc*. ^aiT^^WJT^TJ;^^, HDART « ^ >H Hz 

20 *^W«±E^OTJEg^Sr3— HbfeDNAfc^lTSo DNA i:tTH 00 

fri-5 < , JL5zB b fc@H?»J#-5§- 2 fcfBifc©75 J mWM^i n — F b 

& DNA, 13^J#-§- 2 £flE*fc© T 5 7 H£?Q £43 V>T 1 & b < X 5 7 

25 3— H Vft DNA, ^«tt^BM#-^ 1 fciE*cC!>:&g@E3W *>U2> DNA <i:X h U >i? 
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±|B DNA @5#)#-*t 1 lzmM<D DNA ^tclt^O}— ^~7u-~?^tc\X'7 ; 7-1 

fc&oiz, thmrnvfrmmffi) ©cdna^^^u— ^f^6/w^u^^ 

-v'3>Sfctt#U*7-*t3S&EJ£ (PCR) fc«fcD#£££j&*7?€r£. ffi©^ 
5 Sil/TH t btt© mRNA &*31K:JBV^ E#l#*t 1 ^IBife© DNA OD — ^|5^r 
^^-f^-ttT RT-PCR (Molecular Cloning 3 rd Ed, Chapter 8, Protocol 8, 
pp. 8.46-8.53) fcJ:0 #5 &*5, H^Tte, fc MfflB&SWI^ 

10 ±IB DNA ^^P-z>^t5*ft^tct), DNA^fifc«fc:«fcDEW»%lK:|B 
© DNA £*®ffl»«£S*ft-£ft^ritU 7~-U >^StT^UT i b cfcVi. 
_h|3 DNA VS&^ittm & 3 — H b T Vi 3 £ £ £ , £ CD^^fflJ$iJ £ £^ 

-J^UTiV^Ii^5« Jl©«k'5^:BW , T?fflViS*'&fc«, ±I3DNA£ 

\z m v » s mm % \z * d , » * a t- * *w ie k: <fc o aisa w*r s c t # s . 
±ib dna * ftfc ^ ^ ^ - & m v > t>ict«j * ^g*r 5 «> £ & 

?g£i» 7? »±±i w fflmTtf&m-znz. z\z\x^ ^-^mmizmxt 

25 

_t f B DNA * ft & ^ # — £ , Jffllfi l*3 & S V > «<S#: ft ©Bfr 3 © 
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mW&O DNA iclg^ b# § DNA ^-^^ £ >^Sit X^M 

37 ^ © ^ -r jvx ^ ^ ^ — & z&m? % nz> <, 

fcirrso hdart \z±mx&titt, fe^fflmm^tLxmffi'tztf. hdartcdf 

-j-yh^tfTJ ^Zf^P^Pm-tZt* N*^0 4O(DTPR (RT> TN4TPRJ 
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±IEH5±>h^T->f ^^H©W»tt, m&m^r 1 <D 5 % 1 S 537 * 

TOD&gffiaws&s dna f £ £££ on^r^ £ ts&* 

-g-j&te, ±iaiB^I#-^ 1 CO 5 ^ 537 ^wmssH^jtc^M (am, 

5 ft A35 «fcUf/Sfctt#iD) ^DnAn F >£^*-fc DNA £ 2! F^fcT £ £ 

Sfc»fcfflV>5d£7&*T!€S. ^JSMfcjSb&jtt), HDART © N4TPR \Wt 

10 Z^&tctblzm^ZZhWV^Zo Z.<DmfaU J k'7? — £VT, $m\Z\%, Skip 

±15 N4TPR \Z£ZU^S^>nUK7?—<Dmm£&ttMZ\Z* ATRA ^<fcSfe 

20 «, ^jfiU^J^^Ki *>ffF«fflflS«5 (Okuno, M. et al., (2002) Front Biosci 7, 204- 
18), W&m (Zhang D. et al., (2000) J Cell Physiol 185 (1), 1-20), 
^(Schmutzler C. and Kohrle J. (2000) Thyroid 10 (5), 393-406), J&mm 
(Niles R. E (2000) Nutrition 16 (11-12) , 1084-9), jffffi (Riecken E. 0. and 
Rosewicz S. (1999) 10 Suppl 4. 197-200) ^T^Kl&fflSn^&TcfcD, £ 

25 © ATRA fcftATXra ATRA tffi^tT, *^^H*fflV^j:t*JTt5. 
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-VCD&gm&lfc £> CO DNA d £ #5**, CtlfclSJiSn* h<DXfef3i 

5 E^fc43Vvrieb<tt*R©75y»#«jfe, *#c, #A&£ teflon 
ZtlfcTS. J mMm^-tZ^?^ F£3- F VTc DNA, £fcteie?iJ#-^ 1 ^43 
tf%> 1 £> 537 J£SS;T©*MIS?iJ^ DNA h U >5?x > h^^frTT" 
/Vf !/U ^< XT 3 DNA £^#>£ £ t^T^^o 
±fBfe^?§tt{t;^ ^ F £ 3 - F V tc DNA te, ±jZ& b rcfo^MM £ 3 - F 
10 Lfc DNA fcl&fcf* C ^ ifc^T^> £ tt^X^^o 

Sfcteu DNA^Mfc£9^/&bMigLT&J;^o 
_hfB DNA tt, ±iESg^ttte^:/^F££;gT£fc#>> 

F *±m?% a «j-e_hfB dna ^ffl ^ ^-^li^&t? 

mmmz&~3xm&m#iTz>z£-t)i7?&z> 0 nco^-mmm^ in vitro, in 
rjyocD^-fnx^^o in vivomom^zn, ±13 dna ms.^^.nrc%m^ 
^^-^ttctAu, mm*mmT%ztiz&v), mmp^x^t^^'m^ 



20 ±ib dna ^mm^rc.nm^mzmxvx±§d.mi^mmt^^ F^^m^it^ 

±i3dna$ie^ Mmfam\zmAv-mmzmm&rc\z 
m&mzWA2-&x&femiz$£m'2^xb&<. ns^^-Km^^ 

25 SfcjSfflL#^>feJe)> ^^^^F^m^fflV^^D^, #DNA£i§^ 
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& dna icjs < ~§rz> z.k.\z&.K> ±mm^mmtu'7- f * n - f b dna kisss b 
:»tt>« ±m^mmm^^- f bfc dna sfcKMB^jsttft;^:? 

^ F £n - F bfc DNA «S £ fc$SV>— SP? 5 ^ > h £ bT /Vf :/U ^-f if 

—>3 >ffl^n-^ pcR^^-r^-*fe«u^if-rA^#<tbTfijffi-r?>^ 

10 <h#n?#£o Jitx e> S WT-hiS DNA O— «*fflViS«-&K:ri, ^n-^tbT 

^bV^o *^§BJ«> *^0J<DDNA ia^!l#^ 1 \Z$&M<D DNA #) iA-f 

yj^XU 4>&<<h*> 10 ^ ^ 1/ t U ^ 1/ F y p 
15 ^©mSlH»6^S DNA £fctt*©ffl»8[£#JIWfc/W:7y ^Xt§%® 

— > a > V^T, ffifiD^ > US n - FT-5 DNA i ^ n W ^ U r^-f if— 
i>3 >j&fc£j§^£DfcV>£££j§^frrs. JtfB:/n— :A ^'fT-tt, Ig^tti 
fWH^Sn— F bfe DNA (D? >^fdfiJfflTS d i^T#-5c 

20 *mm\*&r~ ±aate^«F*aH : ?*fcttte^tefl2^^Ffc*s^b#«tft# 

F^g(CjSbT7D-r >F7S?aA> h*ifi^U H*l©2rStK:«k S5 ^7^, 
25 ir^ ^^h^iiO^khiiSMt, ^#:|B5&«±#bfcdt*fltSbfc 
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sssi* & & fc#*r t * & £ © b «n?, s ^ iw a 1 ? * las-r « a » 

^s^^A-r^^y^T^^tiCctD, mx\2* (mm) \z&\jz>* 

ft&v^mmiz&^T\z. w&£M (mm) frz&mwv dm m%.&, 

^D-^tM^U XVTc DNA Stfctfvr* Z. £ lz£ 0 , #389! <Z> DNA 

CD DNA ^H#^^!CD^Tff 5t^Tft5. KDNAK**©W 

DNA lc A ^ U ^-f XT & :/ 5 -f T — £ ffl V^T , DNA £ ftM £ b PCR <f 

(Cj;oT^BJ©DNA$r^'r^)il^ s b"SIf^fe^o P^bfe DNA Bt#*fcKk >& 
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M$ntV^ 0 if^ne© DNA (non- porous) 

U>h2n£o S«©^B«, — ^{c«^^X"r$>§^ (porous) (DM, 

^fgBJitei&^T, 5?^1/^^F(D@;£ ^StUT, Affymetrixft 

rt^F©T WK:43V>T, ^U^^l'^Fteffl^^lM^Uii situ)T 
^$n^o ^J^.^ photolithographic©^ (Affymetrixft) . 43J;£Mb^ 
#jR£@^£-t±££:#>cZM >&z?x.y h (Rosetta Inpharmatics %t) 

^fcOT&tUt #£f|iiM£n&^o fSP^^^O-^i, fclAfck ia^ij#-^i^ 
l/^-^F*@^T^*-&«, ilS 10-100^— b < 10~50 ^ 

25 ±IE^^l/^FyD--7'{C^b, DNAM^^/W^U^X^^o /Vf!/U 
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-7<D&-gm<Dmmmz.&K>$t®is5 2>&, —m.mzmm%\zm*®<D-ftmz&K)n 

DNA 7 V< fc^Tfei, — ffi.mzT.?^ F^7Xt:@^bfc DNA &zfu—7£\,* 

10 3o -LfS^&tUTte, 0iJA«, DNATW& (SNP jtfe^M©^B§, & v M!i 
— *UJ#0, P128-135, Nature Genetics (1999) 22: 164-167) s&ifim 

*^0J©HDART^>A°^Ka, @*©HDAC ^W^Si^TSit^e., 
HDAC CK^HffiSStS^ ©^^^^^^ 

25 hdac mfezmm-rz ut(:J;0, HDAC m.m<b&to&x9 U "->^t5 31 1«« 
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±IBX^ U— n>^c«fcoT^#^ti§ HDAC m&{k&to<DM£VT\Z* B<D 
5 |gT?&5. 

fife, frit©DNA, *>b<«^7 p ^H©S^©HS«, ^H^fc*5^Tteu 



15 



Hilt HDARTteTPR (Tetra trico p_eptide repeat) ^>/^RT»0» 

<Dmf$&&ztMm<Dmfc^t0m&*7K-to hdart — &j*5g©«En&«#ij&*^u 

TPR, Skip *BSftUfl1Wfcfe«ktf CRN ffiWttfH«**lxTVi*. 

20 B2(t t h HDART tk h CRN fcCDflBfiD (^ffiratt**©Jttt***t"HT?*S. 
03 HDART/CRN^>/1^eW<03Ri6llSW**TiaT**. ££>^ge#te> 
GENETYX-MAC ^ny^A^rfflViT^bfe (V7h>)i7ifl) . 

4tt, ^Sfcttftft HDART t^Skip tfflHf^ffl«r*£S?tI*»«f^<fc D 



25 (A) HDART ktV* Skip £<£>*SSf£ffl £fl?#r VTcm^^T o U~> 1 fct 
GFP— HDART <D&* V— >4 « Flag- Skip Sfctelx— >2, 3 «-e©M^ 
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U—)l(DmM~C&Z>o %.fz, U— >1, 2, 443cfctK5^ tfC-Flaginfl^Ci; 
V->3«MI-?^X IgG£J;D&^»£1±fc1t>:/;VT&3o ±£&2^> 

HDART^^itT^ 293 MIC Flag-Skip (1/->1) gfcteFlag-;!/^:?:^ 
-if (l/->2) £*IAf£> «»m^^taFlagtn;#:T^W$-&fc 0 ftt> 

^©HDART^>A#Sf(D§g^l£^ (±8B/WV0 , b F 1 ag (^^A 0 

*)V) , SfcteHDART (Tg&A*;V) £A^;i/£ TWBJ <hbT^-riTL#^fflVife 

5te> Skip, HDARTM^>A°^M±©ffiS{fffl^©|WI^^:^^-ro 



15 (A) SkipJKDHDART^^g^cDx'^tf^^. ^^7, (+) te> WMy- 

NHR^ : ^;l/^>g^#:^F^^>, TA ; h^>X?£ttfc FpW >«> 
(B) HDART _b<D Skip ^^<DVy bf>^o IB#te±^t|W|ilT&3o 

mmt& hdart ^»j-r^> ct^t^77-efc§. 

(A) HDART l^3V -Y >mT^^b$n^^©IS^#^*|Jffi^^^ 
To U # > F <WGETT^< ^ - (1. 0/ig) $#Ab^© CAT7£t££g2p 

25 S. D. ^^*To 

(B) HDART{C<fc^>^;H3 3;V^3'l' F^£4b£Sttfcfc^<»^#WKJ« 
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(A) F*5H'K HDART $ >/^^M(0MtEit o ^fiflA^ JMiJrC HDART irt#: (Jh©) * 

5 £*tJ&bfc8»fc43**<5 DAPI §fefi*S*£j*i\ 

(B) ^#*fflfla«t»© HDART O/Bfcfc. HelalBJ&fc OTP -HDART 5B^#^— (£ 
±) S&fcJ:GFP5B5!'^^- C£T) &#A«©GFPfc:«fcS&3te58ft£«»Sb& 

43J:tf Hoechest3 3 3 4 2jfe#*m>ttS*&jfcft;bifc*iF* C&±) £^ 

To 

10 08H HDART ©e^W^^nt— ^JflilftBgttSw-r. 

(A) Gal4 0W>7x^-if) ^5X5 K&««rrs NIH3T3 
&fc*S©Gal4 DBD-HDARTSEg^XS F (0, 0.1, 0.3, 0.5/ig) * 

fclK©;i^'>7 3:7—tfflltt&3£Jp (100%) ttt, »IESr*;i/>'7x9— ^ffi 

(B) 0-20SIBflSl*ffl^fclS**^-r. 

HI 9 tt, HDART t HDAC £©irattfcffiSftUB£ST9*'T?*£. 
(A) HDART t HDAC £©*BSftUB. 293 SMft£ GFP-HDART ^^^^-i: Flag- 
HDACs 38^^ — ( (U->1 ; HDACh l/->3 ; HDAC3, l/->4 ; HDAC4, 
20 1/->5;HDAC6) ££n h7>X7i^^a >VtcWi, St FLAG JattT&aatfc 
*5j;tf^£nfctrM*: (tftFlagtft#£fc«#tGFP#M*:) B$&|£:7ny 5^ 

\Z GFP-HDART ©*jWI*ASftfc1J->:/;VT» -5. ±&/WWafc&tfc|$ 
M © it > y ;V £ ffl V i T GFP-HDART ? > A ^ H ©^ fcfllfg b & j& JH £ „ 
25 (B) HDART £ HDAC 3 £0it»l8ffiSflMi*^TiteS^T?&£. 

010ft HDART ©«!f&|« 2 S© HDAC m.WWM (hU3X^?>A, I&16:*- h 
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01 IS, HDART0DN^^*5^^)4O(DTPR (N4TPR) © F^:?-> h^#?V 

(A) N4TPR Kl Jfc -5> 1*1 H'I4 HDART £ Skip <hfgJL#ffl©l&$o Flag-Skip £ GFP 
5 £fcfciGFP-N4TPR (l/->2) tifi 7i^>3 >$tlfc 

293 «©Mttm^^JfL Flag trC^T^W^^ £CD*»jg#j£ SDS— PAGE 

T'ftMvrzifegk&TFfto yjj(D3-o(DA*)v\t. ^n^n^mz^ntz. skip 

(_h^) , pMHtt HDART (4>ife) 43J;lKN4TPR (T^) 
HDART 37 >A 9 ^ © te^_b<£> — ~D <D n * )V \Z ^ $ HX V i £ o 

10 (b) u^j^ymv^^—\zmm\^t^^MTY^\z^x^m\^^>z\tL 

-?sf?7X$>Z> 0 

MM-l-19-P«F^T©l/^y-f >MfCj;^^b^^ HDART ifimm 
15 T^^t^^-r®^3J;^*T$.^o HDMTfg^^— 

AbfcMM-l-19-PM^ ATRA (2nM) #£T, ^£TT©#fcM^£fl¥#rb 
fc, 0K^A$nfc«^|W|^-r^fe^> ±m^l7?-tt*b\zG¥?^?7?~-* 

vWiMvt^m (a, b, c, d> , &£tf&m^mffitmrFxmmisf^m: (e, 

20 F) 

(A) ATRA (-) fr-DQ^W-MX^-yJlV, (B) ATRA (+) t^Q^ZZ 
-mX-^y^)V, (C) ATRA (-) HDART ^g^^^-> (D) ATRA (+) 
*>0 HDART mm^??-, (E) (C) (hlw)-^©^^*, (F) (D) 
£ IH— £H?©ft*BII^{o a°^;vf^*3V^T, M&ZiW^y F te^te GFP 



25 M£^:bU afe^ffi^\^ FS^b^nfe«^t>To (G) if^y\t. 
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&<Z>H«tt, ¥*5:fcJ;tfS.D. tLTM^nx^Z (Mock 43 J: 

tKATRA (+) T<Z> HDART ©Pb1TP<1 %, T.^— b£> t "rT, b) „ 

M Id PSS $ n £ (D T V * „ 
I3I#£#»J1] fc Mfl)ART<D^n-:=:>^ 

BLAST ^-^^-Tv^fflViTi/a^^a^Axcrnit^^k h^n^^ 
^Lfei^?>, flW©/jN^mRNA h EST (expressed sequence tag)^P— 

10 >#52930 ^±SBcrnfiW<hi«V^|Sl'tt^W-r^il^^^tlfc o Z.(D?7 D 
> W52930 ©^^IB^JS^t^V^^bfeo 5' -RACE m (5' -rapid 

amplification of cDNA ends strategy) \Z&K). ^jt^TO, cDNA 
2660 iftg** S fc 9 , — "D<D&\t*Wt&&&WtX-T^2> £ t £|W|/£bfco 

15 *) fcH^UU^ylr- £bTtt&flBT£££a>£» THDART (a HDAC 
associated repressor iPR) J ^W^Rt»tS. HDART « 855 

n£ HDART ^>A°^JI«> th m*>MK.£.Wbfr\zm®LVX\t*ZZ.£tiit7F; 
SnTV^S. HDART ^>A°#H<£>2 6 2BS^6 7 7 9BSGD^*&&, 

20 HDART tt h CRN ^ >A°^MtTffi^^#^tlTV^ (il, 2) . tfcS<D® 

££<t£^bfc (03) o 

[HJg^J 2] HDART tife?37^?^- 37-Skip £©lSSWfcffiSftUfI 
25 HDART ±K:#£t"5l*<^©TPR^fc:3tBU nn& TPRS^UT HDART 
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Z.(D HDART t|g-&-r*^>^^K©^Hi©fe*^» /W^U y 

T-ASfflVifc. IPS MATCHMAKERS- A -f y PAWMry h 

(Clontech) £fflV*T^li6bfco pAS-1^3?- (Clontech) Gal4 DNA f£ 
FpW >£ffi*#£-&:hit-<5cfc"5 HDART CD ORF £fi£#Abfc„ ^CD bait 
5 plasmidte. He La cDNA ^K^'J- (Clontech) ^Wn-z>^sn»: 
PACT2 prey plasmid <h^tc:> DT'ftJl/tJl'k'yl {Saccharomyces 

cerevisiae) Y190 M^775 F^iASnfc^n->©Xi? 

10 >Sr«?*ffbfe^m, — ^«Skip t-tl/TV^c. 

iftS.»«H«BflaF«gT?© HDART «h Skip t<Z)ffi5f^fflS^«£tt»«l*ffc:<kt)*®L/ 
fco Z.<DVm<D1t*!>\z. Flag-Skip ffl& ? > Flag-Skip 

5£3!^ *-43«fctf GFP-HDART Hfc#* >/^SS5IIt§ GFP-HDART ^ift^ ^ 
— <h (EI 4 A) &Hffi293 SfflJSfcEffectene3ry h (QIAGEN) £fflV>Th^>7.:7 
15 *Z7is3>Vfco Mmm&tVT. Flag-Skip &mH7?-<D&* GFP- 

HDART $&M^Z> 5>— <D&&\s\Mti&\Z, h 5 >7> 7 x ^ 5> 3 >£fro fc„ 

b7>X7i^'>3>02 4Hm *±T3 0m 1 0 a* 1 ©^n^T- 
Mm&WSVi9T)V (Sigma #p 8 3 4 0) 1 0 0 At 1 S^^TTS NonidetP-40 



(5 OmM HJX HC1 (pH7. 6) » 1 5 OmM NaCl, 5mM EDTA, 0. 
20 5% Nonidet P-40\ ImMPMSF) f 3 Z t \Z & -z> X , fflMttomW 

(lmg) Srlfigbfco Z.<Dmmm&?>K?WA/G J t7 7U— Xk-X4 0 Atl 
£<tt>l;:3 0^4W>^-hn^tCJ:^T, ^flilft leftist Lfc 
»mbfe±?faffitl*l^F^Flag*a#:*fe«lt#OT©V^7 > IgGtfi 
# (2jug) <!:^>^a^M^ -^©^ 4 0 u 1 >/^lA/Gi:7 
25 7-n-Xfcf-X£fflV>T3 O^tfcl^^ii-feo &mit&W& 4 ID Nonidet P-40 
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hmvtfifctVTte. #l FLAG JrCfaM 2 (Sigma) ^«klKtrE GFP ^E/ & n— 
±;Vtn;#:^0 — >1 E4 (MBL) 
5 ±fB^«fcPW»*f®il8**0 4A^*r. 0&C4d^T±^2O(7VWW3U & 

F 1 ag fc: <k D GFP-HDART #>W%& Flag-Skip l^W^S^KM 
fctftbfc (l/->2) o FM(^Skiptf*58SUTV>fcV>&#-m, trC FLAG jftft: ic 
10 «fc t) GFP-HDARTOJ5t«tt* e>n*T (W- >1) . l&ttttJIBOtfiflc&fllVifc 
»^t>l^filk:35t«ttS*sn^ofc (U— >3) . SKDSgJUKJu HDART h Skip 

^t>\Z, rtffi HDART t^*A^9IXbfc Skip t©*ISf^ffl*»*fUfc. 293 
SBIJ& (HDART 7^1fi55B3RbTVi5lfflie) JC Flag-Skip 583t^*— * SfcfclFlag 

h7>x7i^>'3>!!)^ 2 4i^iisiefeK:wifitttiia[swaEbfc. coiwtui 

Flag JrL#:<h-r >*^- h L&-g»£fT^ fee &i&1g^#:i:fc«&^fc 
»M©*Hliajftffi^* SDS-PAGE TJgW U ^>^W>tte^Lfc. £©|W|— 

* 

tH^^inC HDART irC^T&^n y h *5feA*;W;t#E Flag mfa&m 

^T^tt^lC^FlagtTL^T^^n-; hbfctt**, T^A*;W£irL Flag 
tfrfcSffl ViT#fe3$a:»«K:tt HDART JrE^T^^P y h UfcUS**^. 
04B Flag-Skip LX^^kmz^X<D^ 

25 Si Flag fit#T? HDART )^*2tJRb (04B, U—>1) » Flag-Luc 9>M7Wifl 
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<D 293 ^n->Tli (1/— >3) , HDARTO^tCIR^&n^ofc. 

3 ] HDART £ Skip £ ©ag^flW 
HDART fcGDffiHftMBKW-^'r* Skip ±CD«*&Vy If >tfT2>Tztb\Z, Skip 
5 (N-*S8fii« (3 H> 1-220) > «I*3*;WE (NHR bindng, nF> 

221-388) , h7>X7^r^^-y3>Iii (TA, 3 F> 438-536) ) ±<D 

Gal4 DBD— HDART Si^fcBNSy-A'f 7V v H»#f^<fc D HDART Skip 

10 r+j fB-^te B-X^P h^-if^14©7-f h«?«TfC«t OffiSf^ 

EI5AK:^r=k5K:, -o©M& HDART £©*BKftMI3 21 i 

^^rnb^co znzmmz, — 0^97-1 19 BSftT^o, *> 5— o« 220-437 

15 SSrtT&ofc. Skip ©h7>X7^^-> a >fg*&« HDART t<D^m 
ttfctt, &£^H#Ufcv>££#^3n;fc:. |W|#©T^n-^^HDART±T'© 
Skip t©fflSf^fflK:M#t"*<R«*#*rt**fc8e)K:^Jfibfc. "T&fr^ Gal4 
DBD-HDART Sft^f^lSL, Gal4AD-Skip £ftm 

20 o©TPR5&^tJN5|5«l«« (1-179 BM) Skip £ OffiSf^ffl fci^S+^T? & 
SJItj&SjfcSnfc (0 5B) o Ifc^T, HDARTttN*«l©4o®TPR1g«* 
jM/T Skip £ffijgfB2f1M3*r*. 

[^»(14] HDART K:«k*4RrtW-fe^~ fcieHUfcafe^ClE^Mlftl 
25 i:lBI*i«l)K:*3^T HDART ifi Skip <h*@5#Ul b#3 £ iztfi^ttft Z.hfr%, 

mz. m^^.^-izmmvrcm^mmzM'r % hdart (ommmfs.^m^m^sx 
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■ 

(retinoid response element) (DTffUlz^S. > ? >4 1 ^"— ifS/hyn^— 3? 
(pTREpal-tata) £ CAT «fc^£m^&A,£: RAR (retinoid acid receptor) 1/ 

JM$#H;:te> HepG2,«^RAR I/^-^-^^X^ F^ISI^fC, HDART 
WKlfi^f & PCDNA3-HDART £ Ef fectene +yh (QIAGEN) l:it)h7>X7i 
^>3>bfc 0 pcDNA3-HDARTf£51^^ — ©iAi$^^.T 0 , 0. 5, 

1. 0 /igtU #^(Dh^>X7xi7->3XDDNA*^l^— £ g> tC pcDNA 
10 ©£<D^^— Tl {C&3£5fcll|^Lfc 0 b ^ >X !7 x 2? >- 3 ATRA 
(10" 8 M) (D#ftT£fcte#iq¥ftTT£W2ii\ ^-©^©CAT^^aiJ^b 
tzo (0 6) te, ATRAT#ffiT-e©^^^-l. 0 iig&MAVfc 

15 mekiz^-r^-oiz, ckifemtQ<DH7?— (pcdna) ^#A£nfciitt-m 

ATRA \Z£V) 5 {g±#L fee U^b^e>, ATM Tf^^nfc CATV'S 
HDART lz^r> a^fe#Wfc«i0J$tife, 

$6i:^3nj^3^Fvt^- (gr) \z £ zm^mmzttir % mm <d 

f^ffittGR^Helattl^TGR 1/^-^-^7X5 F£ffl ^T^tfr bfc„ W 
20 uu)V^n^ H^tt^D^e-^cD^^ttibH, HeLaiitt&Jctfl 0- 8 M© 
x^U- ^ * V > £ft t) \Z®Lm V fc& * Rfc V > T±fB 1/ ^ J <i >M l/iz ^ - fcfcrT 

HDART <D$8&mZ* RAR -f ) SB r^^T^TV* 

25 -Jt^O)«^b^WI$!lbfe (0 6B) o Zti*><D&mZ* HDART *««F»g 
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mmm 5] M^ftfc&tt^ hdart 

HDART £&7ikZ tltzfr® . HDART 

5 a-^;v£i#:£fE§!iu ^n^^s^^^io hdart <Dmmfa<Dm&&M%r 

■#\) $ u-j-)V$ifc(Dftm?t. ^JJMf-CHis-HDART 

296-431) <Dm^^>n^mtvxm^.^> His tMmms&zm-mkffim 

(QIAGEN) -eMMbfeo Jfcfc, £<DHis-HDMT^>A^SC£W^fc:&^U 
10 mzntciji HDART fctlfitft^ ProtOn *y b 1 (MPS) §fflWc77^^-^ 

h ^ 7>f -fc: J; D 2 & (CffiiSbfeo ^-elSm^tlfc^^trL HDART JrC# 
^W^HDART ^Jt-r-g)Helami-r>^zL^-hb, ^-(7)^ PE 
(Phycoerythrin) M^iii^^W^ >*n.^- h tt> $&gE«tftelfe6£fT 
ofeo □>hD-;i/^ttT, W^rJrL HDART 1ftfo\Z.ftXXffcBm<OV 

* 

DAPI Ifefifeffofc. 

0 7Afc:w£ftT^S«k"5fc\ tri HDART trE^Srffl V^^m^m-a^^, DAPI 
20 7) . 

£fc> 4#LT^5ilST© HDART ©JSH9E**WrUfc. He 1 a MUSK: GFP * & 
« GFP-HDART 3851^ h 9 >^7 x ^ a >U 24 GFP (CcJ;^. 

m^^^ffibfec GFP-HDART iMc^UTte, 8SHtfttSfcJ6 

Hoechest33342 2&&£fflV>T-f >^o.^— S>3 >£f? ofco 

25 0 7 b tc^-r <fc -5 \z. G??-mm^^-^hy>^y^^^3>hrcmmx 

Hoeches t 33342 Jfett (;fr±A°^;i/) XU^t 2 tlfcW GFP K) 



m 
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VT^&ztfimm-ztirc (£±/wi/) 0 gfp-hdart«, mzm^-zn 



iff) 



6 ] HDART 

HDART j&*«k tmSW&JfllflillfcW-^r* £<EJfcLfc*^ g#ftft^M£ttg£it 
£ E©^£&fllK-r2>fci£>lC* HDART £ DNA fc^ic 

$ it %t£tb\Z%£:&<D HDART cDNA & GaH DNAIg^m^ (GAL4DBD : GAL4DNA £ 

10 (Dm^wa,<o^n%. m.m-umw^^ntciz.^wm tn-a-stf, nih3T3^b 

JMTGAL4 ^D^E— ^*^©4B^*WflPb#S^S:#«fUfe. 

*#:|$K:te, GaH 1/^-^-^7X5 H (pGal4-Luciferase) J^3£>#A£ 
nfeNIH3T3ifflliafc, HDART :£ft^>A°^lt«i: GaH DBD £(DIl!^>A^Sf£ 



GaH DBD-HDARTT^X^ h^IAi^i^-T (0, 0. 1, 0. 3, 0. 5 
15 fig) h7>X7i^->3>bfc, h7>X7i^ya >tcfflV^ h— ^ 

^ DNA A. h7>X7i^>3 Xc&l^T GaH DBD 

20 ^AUfc^WV^x^-if^tt^g^p (100%) ^UTffiiEb^ilT^b^c 

(0 8) o 3 HCD^t^O^T?* L, ^PMH£X 

^-A-^J;D^Ufc (I38A) <, £7c> GaH DBD-HDART (#AS0£fcte0. 5 

Mg) *m^x^<DMm\)-2QSMmz&^Tbmu<DMtiT*ft-D%i (eisb) „ 

HDART &NIH-3T3 «I*I^*5^^7 p n^-^^14^^fe#W^U<ttltlb, 
25 gfci^it^ (0. 5/xg) T«;^>^x^-if©^Sr 80%{&T£it-fc (08A) . 

^©^^u^oswe^m^^nfc (0 8B) „ ^ns^m«tD, hdart^ 
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£fc> GAL4 DNA|g'&<g«* ! fefc^^HDART©«-&K:«, i£<Z>3§ 

3KWift!ia^<^n^:*^fc o HDART-^n 

n t - ^ © DN A ^ (D |g jg -14 £ * U T V >fc V at # X S tl 5 . 

5 

[HJfiM 7 ] HDART KjgH V Tempi * ts -XA 

HAT (k^ h >7tf fc«fc**£feiW3«fctf HDAC 

Xh>(DTW;Hb©^fc<kDffi«J^^nTV^Ci:^0$nTVi-5. HDART 

10 fimmir&MfcTfflmo*ti~xj±&m<E>fr\z-rz>rzMz, z\ © hdart ommw 

HDAC t©S^B6*^UT55»Sn5*>5^S F 1 ag-HDAC 383^^ — &/B 

mfrZ?^ y©HDAC (1, 3, 4*fctt6) Flag-HDACs 
^^-<hGFP-HDART^§ii^^^-<h^lli(iM2 t|tHt^ 293 SHB&fcn h7>X7 

J&fflffi&&&i Flag irtfl^-f >^n.^- h UT^«:»*ff ofc. ^«E«:»^«J 
&SDS-PAGEfc<fc9#»U #(ISbfc/^->£^ Kfc^, iaFlagia 

\z3$tfz> gfp-hdart ^ >;^i©^^i^t?>fe«)fc, &-!&«M©#gi**£ 

20 IWJIUfC SDS-PAGE TJRWU #l GFP iftftSfflUfc^nyf'f >#&mf Vtz 0 
fr*3, EI 9 A ±^A*;M;i&5g*»H&© GFP-HDART ^ >/1#St<£>fS3i 

*§*£j*U ^A^^^^ttl^^^^Flag^T^^Oy^^ 

25 HDAC1, V— >3 ;HDAC3> I/— >4 ; HDAC4, 1/— > 5 ;HDAC6T&& 0 
U-> 2 fct GFP-HDART 0*§&S3i*fc1*->:/;i'T?&5. 
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0 9 A fcj*-r«fc5 fc, F 1 ag-HDAC GFP-HDART $mi#*-£.ifi 

3 h7>X7i^ y 3 >-£tltc 293 «ft*<Z)}ftWC ! ^ ta FLAG JfCtt \Z&.-d 
X GFP-HDART ifif^mXMVftZ. tifimtstllt (T$B/Wk 
3, 4, 5) o L^U FLAG-HDAC ##fcT (Fl ag-HDAC M^^^-^'IA$ 

5 nT^&^flO T«> FLAG irC^ £«JbTt> GFP-HDART (DlZmZ M> ZnUfr 
-ofc ("F8&/WK U->2) „ tot, *tl FLAG tattle J: § GFP-HDART ©ttJS 
ta, F 1 ag-HDAC <h GFP-HDART -hcD^W&lSSflMi ^ck^ £ £^$nfco 
HDART te^-f:/I (HDAC1 *5J;IK3) tity-i'f II (HDAC4 33cfc££ 6) ©H^-f ^© 
HDAC tftKftmTZZhbTKtsntCo 

10 HDART £HDAC3 ^ffi^lft&fBSffUS £ GST ^^>^?WfcJ:Dfi 

^fc 0 GST zf)V& V >M$rl'&£&$.&) \z.fOfc%l(D~jjfe \z$£~d XMM b ft (Tzamarias, 
D., and Struhl. K (1995) Genes Dev 9(7), 821-31.) o TNT in 
vitrofe&'MWy^ks (Promega) %m^. 35 S-^ft->#ffiTt 
HDAC 3 (D in vitroma?tftr> fro GST ? >/\°^»^fe« GST — HDART ffl&? >n 

200mM LiCh 0.5% NP40, 5mM EDTAx lmM PMSF) 4»> Wft>t7 7D-^ 

^fflV^TmSb/cc GST^^W^lml * GST -HDART tiB&&>rttr H£ 

M GST ^ >A^« 1 £ig) h 3 5 S -JfcSttMWK //? SSiRg^ (10^ 1) 

20 -f>+a^-him t77D- 7.-GST ^ >A°^K^#:^ GST ^MW^ 
t5»lfc. GST ^>A°^K^M-^bfc^>A^S^r Ft^^M^ MJ ^ 
A (SD.S) ^Wit>^M«^4'^<i:3^-li:§^<i:lCJc0^m^^ SDS-^U 

T^U;K75 H^;i/«m^cKjf-^D^mbfeo GSTM^>/^st# 5 l^-&ifr 

25 h ^ v^-^^ icj; o 3 5 s-nmm^^ ntc hdac ^^tts 

El 9B fc^£nW5«£5 /i? vitro xmmtsntc HDAC 3 te, GST 
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$ >n9'At.\m&&'?"7)V?tr>ttZ> Z LffX^Ufr-ofctf. GST— HDART 
M&?>^?^&m^&Z£\z£fyylV¥V>'£tlZ>^ttf7jk-t£tlfr (H9B) , 

6, Z CO HDART t. HDAC £<DffiSf1^M#H$T&£ Z htf^mzntco 
5 £ 6 \Z PART ©JB^JfllfWflMI HDAC (DMT-te^MkfS&^V&W&M 

ffiTZ>rztb\Z, HDAC*#»WfclB«F-rShU3X^^>A (TSA) #ftTT, 
J£0i|4£|?TO£ CAT Wtf— ^— »«f*tfofc (0 1 0 C :fe«i:tfD) . fiU 
»J"C«> — £»CDpcDNA3- HDART ^31^^— (Ug) ^JBV* (El 1 0 4 1 
THDART+J ) > £fcU#>F (ATRA * te^tr ^ ^ V » lOOnM TSA 

10 * fctt 1mA ISm^- h U V A £Ssj0 b fee 

IOC, D Kl^T «fc 5 fc, U^>FCD^Ti»JS-r^7 p n^-^^e»0OU^ 
-37-it^co^tt_h#b, -e^lfc HDART S^SStSt, »S«Stt**W«WS 

nfeo $5t:h , j3x^?>A &mn ^nst, hdart k «fc & ^WPW^fc 
15 hu^A (Buty) &mavitm&\z%m&-ztifto znzmm^ hdart^j^ 



mmms] HDART-skip m&ftmz£z u #> ^m^mu±^- 

(unliganded receptor) cdIBSj^M 

20 RAR&ck^TRte, in vivo (Baniahmad, A., Kohne, A. C. , and Renkawitz, 
R. (1992) Embo J 11(3). 1015-23) 33<ktf in vitro (Fondell, J. D. , Roy, A. 
L. and Roeder, R. G. (1993) Genes Dev 7 (7B) , 1400-10.) f;i43VVTU #> F 
^ffiTTSt^^tt-fb^WJ^-So Z<DZ£fr*>. zn&mWlWU (active 
repression) £»LTV>*. Skip ttU KUMK#«fc NHR £*BSt£/B 

25 (MacDonald, P. N. , Baudino, T. A., Tokumaru, H. , Dowd, D. R. , and 

Zhang. C. (2001) Steroids 66(3-5). 171-6.) . ^cofcg), nn6*IHWS&** 
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,fctf Skip ZKD&mmteW&z&Q* HDART-Skip m&fctf U # > 

-r^pJf^^^^tl^o CinSlIffitt^W&^fcf SfcJ&K:, HDART ©H5t 
> h^T-^ ^Srii^J^^-Br, ^©ii© RAR fcjgHbfc*s^K:S**r£I&#£ 
IS^fe. 2 tej^Lfcii 0 HDART fcU3l*£ N *3§© 4~D<D TPR (N4TPR) 



Skip Jg-&fTOT?fc£&«>, C©««©»3ta*rt1EBDART £ Skip ^©fflSf^ffl* 
I±f§uiT HDART ©^8S©ttffil£MFbT F5t>h^r-f ^izVXmm 
-§TZ>Z. ttf^MZftfzfctb, N4TPR £ r*5±> b^#7^ 

10 293 mm\z Flag-Skip 43 GFP Sfctt GFP ^tf Silfc N4TPR * h 9 

ttFlagttfr-CftfttfcttS-ftfc. ft3gft»to&SDS-PAGE±T#*bfc. ft 
IS tfcPMfl © |*J ft'ffi HDART O^iSHItSfefet, ft^»tu©^MtB^fel^I 
«fc SDS-PAGE Tf^bfc. ^m^©7\°^->^^>^l/>^^bfc 0 ^UT, 
15 Flag-Skip ©SKHtco^TfcHR FLAG *rt#:£J3 V>, GFP * «k GFP-N4TPR ©SEEK 
OVvrteta GFP Sift £/B^, F*}£ HDART ©58SfcOV>Ttt3K HDART trC^ 

£JB^T> ^tl^n^ttltfc (Ull 1A) o 75:43, 01 lAK&^T, T^© 3 

~D<DK*)V\z* ^-n^nftjstfcft^nfcskip <tsb±) . ft hdart era* 
43«fctfN4TPR crar) ±a&©— ts:©/wn£«, ftstt»M©ft 

20 H14 HDART ^>A 0 ^K©^^^"To 

01 lAfc^SnTV^ck-SK:, N4TPR©^tt, N4TPR &»3SbTV^V^ 
m (GFP©^, V—yi) icJt^T Skip t*«tKbfc HDART ©*&«^S1i:fe 

(TSB**/WK >2) . — Mmomm^Wts N4TPR<hSkip<h© 
*aatfMB#mbnU #^bfcSkip©a*2£b<Jt#3i3:& (t"->2, lower 
25 bottom panel) . 3 > h D-;W©^>A^ft (GFP) ©*Stt HDART £ Skip <h© 
ffi2tfUflfc#bTl&»»fcrt>ofc (!/->!) o £©*§*«, N4TPR # HDART K 
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ftfroT Skip t.W5.fcm-t% F5^-> ^>/^»iUTffflt§ 

5 (0, 0.3, 0. 5jtig) *fflV>fcjSt&»ViT, ±IB^»J4^|Bfcbfel^^~ 

«S*tt011B, C^bfeilD, U#>F#fq£ftTTN4TPR£»bTfggl 
S**^ttc«fc0 (^A*0.3Mg) , RAR43«t^;i/nn;^3-r FfS^yn 

10 A) SZ-emtiaZlttto MT?K (DMhm^MU'Vl'-WZ (3$A*0. 5/xg) > u# 

HDART rar ^ Zf)V n d 3<Fl/t^-7S Z&PtfVV^ >U-k7?—(Dm 

15 MS#!I9] I/fy >tiifci;l>ltftl5ilS*iflS1* (rhabdomyosarcoma 
cell line) ©M^C^ft?: HDART (D&SBftHfcJ: 0 

ATRA (All -trans retinoic acid) tt, fi^«^b©as^^^itrfe§ £ 
ijJJftSnt^S (20-22) o kh^^®S^»MM-l-19-P«^^/h^ 

fc«*!l£We>J&>tet"S;fc«>fc\ ATRA lC«fc£ MM-1-19-P ©f»^bt*ftT 
HDART Zm&^Z-Z&W&ffiffihrco 

lOOmM h U JBLblC MM-1-19-P IMB***.^^ Z.(DMmz. 0. 4//g © pGFP 
^^-£2Aig(D pcDNA3 (£^ ^ ^ -) * & « pcDNA3-HDART (HDART fSM^ 
25 ^-) t^3h7>X7x^>'3>bfe. h^>X7x^>'3 >^e> 2 4I^F B im 

J&tti £ ATRA (2 mM) £&«^#0Sr#ft^%£^bfc. 48i 
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t£&, mi2iz^x, gfp (om^%(Dm^mMm^n^n^)VA, b, c, 

5 Die, {£ffi^HM^*£A°*;i/E, Flc^-fo (A) 13 ATRA 3¥t®Mfr 

-dq^z $ —m>AMM. (b) atra mmfr-DQ^? ? -rnxmrn, (O atra 
imwfr-D hdart ^se^ ^-mxmm, (d) atra hdart mm^? 
?-mAmm. (e> ±ib co tm-^iwmm. (f> _lib (d) tiwi— ^ 

*P«IS«X7— A— T^SnTViS (^^^-^OATRA (+) t HDART 

^-f^f'&^T, GFP»ttffl!6»te3 0~7 OT&ofc. ^^^-*»AU 
15 ATRA Miibfcilffl^Tii, GFP ME©$BIfe$tte ATRA ©*fflJfi?WtSft*©fc«> 3 0 % 
frmX'&'Dtztf. -Jj, HDART lI^i'^-JiAlfctttH ATRA5Q.aP> 

^as^tT gfp »tt©aiflai!ctti^c-e*ofc. 
mvk&&z£m®i<DmM<Dw%X"m— x^fc vfrvfcwb. hdart *<ixsn 

MT«, GFP B§'l4$fflJJ[iM3: ATRA ^S^fToT&^^McD^bteSthA^&V* 
j&* (01 2D4 , M'fe^P, 01 2G) , — -%<D GFP ittiI§7?tt#^W^If i 
^MfflJWtl^2*lfc (01 2F4 , S-fe^ffl) . C©IS*«, HDART (D^i&fcifi V 

^ -Mtfr & V>T HDART ^ RAR JCck-S <B£flH£ft * ffllftH b t —%C? Z> . £ 
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n £> <D%£M\t HDART tf'Pfc < t % J <i >Wt U-fe 7* - te*5 tt* £3S3fc«fc*6 



» S %> © 7? » 0 , £"31/ & te^H tbt 0J H £ & 3 . 

15 Ji^lirSfca&fcfflViSJl^-e^rs. 210 1> h^^r^f KfeSfe, 

t^-0^?f lili l HDART ©N5fc#g 

#J©40£>TPR (N4TPR) ATRA lCjtbTl/3V <i >mi/-fe7 p ^-Ofe^'l4 
fctlj»V>fca6, S£ ATRA #fflt^e>nxv> (09 ^.ti, Skt£JB«©# 
20 tt§|3fl£?i2sft £) £:fcV>T, ATRA fcft*.TS:&« ATRA 



WO 2004/031388 



CT/JP2003/009443 



- 35 - 

1. fe?JfliaaT ^ □ - H Lfc DNA o T, 

(A) &mtt2\zWffi(D7$SMmm&tt&?>rtpn&n--\*Vfc. DNA, 
5 S&teu 

(b) mpm-%i\zmM.<Di&m£mfrt>f3i%wA 0 

(A) bb?ij#-*§- 2 fctB«©T^ y mmmz^x i gt<«it©7$ ym^ 

10 A 0 ^K£n-FbfcDNA, 

(B) e?o## i fc3Bi(R©^asiB^ dna £x f u >s?x> hj&*#T 

TA-f 7* U ^-T XT S DNAo 

3 . m$zm. i 2 kib«© dna ti^- f tsntcifc^wiMm^o 

15 WJ^JHTc 

5 . m^&mmbvnz^?- F£n - f bfc dna t, 

(B) S3?iJ#-^ 1 fc:feW-S 1 ^ 6> 537 liS^TCD^SBB^J^ DNAo 
20 6. fe^£?£ttteb#£^:/^F£n-Fb&DNAT&oT\ 

(A) IE?'J#-*t 2 fccfettS 1 179 / HBB^Jfc^ViT 1 3gb < telS 

^iJ^^-T S^y^F^n- FbfcDNA, 

(B) m&m^l \z&tf2> 1^6> 537«[SST©4l[«ia^&»:-5 DNA <hX F 
25 U >i^x> h^^frTTA-T y U P'fXT -5 DNAo 

7 . »^ 5 * Tc \t 6 fclB^© DNA F£ tifcte^ttfl^ ^ 9- F . 
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5 ^ VOrJ- Hfi^^-T £ DNA 

9 . a**® 1 , 2 , 5$^6 ©vi-rn^^iBm© dna ^mx^nrz^ ? 

5 10. ffijgmi, 2> 5*fc«6 0DViTn*^aB«©DNA*fcttW*3S9k:8B« 

» 

12. flt&Hl* 2> 5*fctt6©Vi*rn*^ClE«c©DNA w^u^xu 

10 13. STfcD (A) ~ (D) CDVi-rn*^H3tStife3£«. 
(A) Mf$£l 2(cfB«<D^Urf^^l/^H^D-y 

15 (D) a**9ii i\zmm<Dffifc 
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Score = 75.5 bits (184), Expect = 3e-12 

Identities = 134/589 (2250, Positives = 228/589 (37%), Gaps » 127/589 (21%) 

HDART: 262 LADYYIRSGHFEKARDVYEEAIRTVMTVRDRQVFDSYAQFEESMIAAKMETASELGREE 321 

L OY +R R +E+ IR TV + YAQ+EES+ +++ A + 

CRN : 208 LNDYKLRK RKTFEDNIRKNRTV — ISNWIKYA(^ESL— KEIQRARSIYERA 256 

HDART: 322 ED DVDLELRLARFE QLI91RPLLLNSVLLRQNPHHVHEI(HKRVALHQCRPRE 373 

D ++LL+AE QfR+++ P «W( + E 
CRN : 257 LDVDYRNnLWLKYAEI^MKIitQVNHAR E 309 

HDART: 374 I^MTYTEAVQTVDPFKATGKPHTLIWAFAKFYEDWKJLDDARVILEKAT 433 

++ A Q + + W ++ F ++D AR I E+ F V 
CRN : 310 MLGNVAGARQVFERWMEWQPEE^DHSYINFELRYKEVDRARTIYER FVLVHPDV 364 

HDART: 434 SVIfCQCGEL ELRHENYDEALRL LRKATA LPARRA EY FDGSEPVQNRVYKSLKVIfSMLADL 493 

W + E +H + A -H- +A E+F G E + +Y + A 
CRN : 365 KNWKYARFEEKHAYFAHARKVYERAV EFF-GDEHMDEHLYVAF AKF 410 

HDART: 494 EESLGTFQSTKAVYDRILDLRIA— TPQIVINYAMFLEEHKY — - 533 

EE+ F+ + +Y LD RI+ ++ NY +F E K+ 
CRN : 411 E ENQKE FERVRV IYKYALD-RI SKQDAQELFKNYTI F - -EKKFGDRRGI EDI IVSKRRFQ 467 

HDART: 534 FEESFKA YERGISLFKHPNVSDIWSTYLTKFI- 565 

+EE KA YER 1+ « Y+ +1 

CRN : 468 YEEEVKANPHNYDAIFWLRLVESDAEAEAVREVYERAIANV 527 

HDART: 566 ARYGGRKLERARDLFEQALDGCPPK— YAKTLYLLYAQLE— EEWGLARHAMAV 615 

+ ER R +++ +L+ P K +AK +++LYAQ E + LAR A+ 
CRN : 528 YALYEELEAKDPERTRQl^QASLELIPHKKFTFAK-MWILYAQFEIRQKNLSURRALGT 586 

HDART: 616 YERATRAVEPAQQYDMFNIYIKRAAEIYGVTHTRGIY(yAIEVLSDEHAREMC— LRFA 672 

++ + +f +YI+ ++ R +Y+K +E EC ++FA 

CRN : 587 SIGKCPKNKLFKVYIELELQLREFDRCRKLYEKFLEF GPENCTSWIKFA 635 

HDART: 673 WECKLGEIDRARAIYSFCSQICDPR--nGAni(QrWKDFEVRHGNEDTIKEMLRIRRSV 730 

++E LG+IDRARAIY I PR W+++ DFE+ E+T + RR + 
CRN : 636 ELETILGDIDRARAIYELA--ISQPRLDMPEVLWKSYIDFEIE--QEETERTRNLYRRLL 691 

HDART: 731 (^TYNT(^NFMASQMLKVS(^TCTVSDUPGQS<WDDMKLLEQRAEQL 779 

Q T + +V +Q SG + M+ E++ E+L 
CRN : 692 QRTQHVKVWISFAQFELSSGKEGSLTKCRQIYEEANKTMRNCEEKEERL 740 
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03 

I dmCRN 

1 huCRN 

I ceCRN 

I spCRN(CWF4) 

I scCRN(SYF3/CLFl) 

. mmHDART 
| I hpHDART(XAB2) 
I drHDART 

I ceHD ART 

I spHDART 

scHDART(SYFl) 
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35 



A 



Skip 



Gal4AD 



220 



388 



Beta-Gal 
(HDART 
438 536 fliS^ffl) 



J + + + 



NHR3^' 



TA 



Al 



A2 SK 



119 



387 



+ 



+ 



A3 B 



A4 



A5 



437 



+ 



220 



536 



3 + + + 



97 



536 



] + + 



A6 



A7 



97 



119 



+ + 



438 536 



3 - 



Gal4AD 



B 

HDART f: 




u 1 

» »•' I 




I • < • < 



I • I » » » 



I 'I Beta-Gal 



+ + 



240 



241 



Gal4 DBD 
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J 



HDART 1 

0 0.5 1 .0 




HDART ' 

0 0.5 1 .0 
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17 



A 



PE 



DAPI 



a- 



HDART 





B 



GFP 



Hoechst 



GFP- 
HDART 



GFP- 
Mock 
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GFP-HDART 
Flag-HDACs 

a-GFP 



a-FLAG 

HDAC1 
HDAC3 



a-GFP 



B 
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1-346 




IP;aFLAG 



r '. 






t • 



At 




1 2 3 4 5 



.) A A' 



HDAC3 




HDAI^T 



HDAC6 
HDAC4 

HDACs 
IP f d 



HDART 
Co-IP'd 
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1 0 



c 



1 0/1 2 



HDART 
HDAC 



pTREpal-tataCAT 




+ 



TSA 



+ 



Buty. 



D 



pGRE2-tkCAT 




HDART - 
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HDAC 



TSA 
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1 1 
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50 — I 
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Hi 
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SEQUENCE LISTING 

<110> MIZUTANI, Shuki 
YAMADA, Takayuki 

<120> Transcription regulating factors 

<130> SEN-AO 122P 

<140> 
<141> 

<150> JP 2002-217233 
<151> 2002-07-25 

<160> 2 

<170> Patentln Ver. 2. 0 

<210> 1 

<211> 2684 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
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<222> (37).. (2601) 
<400> 1 

agcgcgcgac tctcctgtac ctgggcatcc agaaaa atg gtg gtg atg gcg cga 54 

Met Val Val Met Ala Arg 
1 5 

ctt teg egg ccc gag egg ccg gac ctt gtc ttc gag gaa gag gac etc 102 
Leu Ser Arg Pro Glu Arg Pro Asp Leu Val Phe Glu Glu Glu Asp Leu 

10 15 20 

ccc tat gag gag gaa ate atg egg aac caa ttc tct gtc aaa tgc tgg 150 
Pro Tyr Glu Glu Glu He Met Arg Asn Gin Phe Ser Val Lys Cys Trp 

25 30 35 

ctt cgc tac ate gag ttc aaa cag ggc gec ccg aag ccc agg etc aat 198 
Leu Arg Tyr He Glu Phe Lys Gin Gly Ala Pro Lys Pro Arg Leu Asn 
40 45 50 

cag eta tac gag egg gca etc aag ctg ctg ccc tgc age tac aaa etc 246 
Gin Leu Tyr Glu Arg Ala Leu Lys Leu Leu Pro Cys Ser Tyr Lys Leu 
55 60 65 70 



tgg tac cga tac ctg 
Trp Tyr Arg Tyr Leu 

75 



aag gcg cgt egg gca cag gtg aag cat cgc tgt 
Lys Ala Arg Arg Ala Gin Val Lys His Arg Cys 

80 85 



294 



WO 2004/031388 



PCT/JP2003/009443 



3/1 7 

gtg acc gac cct gcc tat gaa gat gtc aac aac tgt cat gag agg gcc 342 
Yal Thr Asp Pro Ala Tyr Glu Asp Val Asn Asn Cys His Glu Arg Ala 

90 95 100 

ttt gtg ttc atg cac aag atg cct cgt ctg tgg eta gat tac tgc cag 390 
Phe Val Phe Met His Lys Met Pro Arg Leu Trp Leu Asp Tyr Cys Gin 
105 110 115 

ttc etc atg gac cag ggg cgc gtc aca cac acc cgc cgc acc ttc gac 438 
Phe Leu Met Asp Gin Gly Arg Val Thr His Thr Arg Arg Thr Phe Asp 
120 125 130 

cgt gcc etc egg gca ctg ccc ate acg cag cac tct cga att tgg ccc 486 
Arg Ala Leu Arg Ala Leu Pro He Thr Gin His Ser Arg He Trp Pro 
135 140 145 150 

ctg tat ctg cgc ttc ctg cgc tea cac cca ctg cct gag aca get gtg 534 
Leu Tyr Leu Arg Phe Leu Arg Ser His Pro Leu Pro Glu Thr Ala Val 

155 160 165 

cga ggc tat egg cgc ttc etc aag ctg agt cct gag agt gca gag gag 582 
Arg Gly Tyr Arg Arg Phe Leu Lys Leu Ser Pro Glu Ser Ala Glu Glu 

170 175 180 

tac att gag tac etc aag tea agt gac egg ctg gat gag gcc gcc cag 630 
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Tyr He Glu Tyr Leu Lys Ser Ser Asp Arg Leu Asp Glu Ala Ala Gin 
185 190 195 

cgc ctg gcc acc gtg gtg aac gac gag cgt ttc gtg tct aag gcc ggc 678 
Arg Leu Ala Thr Val Val Asn Asp Glu Arg Phe Val Ser Lys Ala Gly 
200 205 210 

aag tec aac tac cag ctg tgg cac gag ctg tgc gac etc ate tec cag 726 
Lys Ser Asn Tyr Gin Leu Trp His Glu Leu Cys Asp Leu He Ser Gin 
215 220 225 230 

aat ccg gac aag gta cag tec etc aat gtg gac gcc ate ate cgc ggg 774 
Asn Pro Asp Lys Val Gin Ser Leu Asn Val Asp Ala He He Arg Gly 

235 240 245 

ggc etc acc cgc ttc acc gac cag ctg ggc aag etc tgg tgt tct etc 822 
Gly Leu Thr Arg Phe Thr Asp Gin Leu Gly Lys Leu Trp Cys Ser Leu 

250 255 260 

gcc gac tac tac ate cgc age ggc cat ttc gag aag get egg gac gtg 870 
Ala Asp Tyr Tyr He Arg Ser Gly His Phe Glu Lys Ala Arg Asp Val 
265 270 275 

tac gag gag gcc ate egg aca gtg atg acc gtg egg gac ttc aca cag 918 
Tyr Glu Glu Ala He Arg Thr Val Met Thr Val Arg Asp Phe Thr Gin 
280 285 290 
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gtg ttt gac age tac gec cag ttc gag gag age atg ate get gca aag 966 
Val Phe Asp Ser Tyr Ala Gin Phe Glu Glu Ser Met lie Ala Ala Lys 
295 300 305 310 

atg gag ace gee teg gag ctg ggg cgc gag gag gag gat gat gtg gac 1014 
Met Glu Thr Ala Ser Glu Leu Gly Arg Glu Glu Glu Asp Asp Val Asp 

315 320 325 

ctg gag ctg cgc ctg gee cgc ttc gag cag etc ate age egg egg ccc 1062 
Leu Glu Leu Arg Leu Ala Arg Phe Glu Gin Leu He Ser Arg Arg Pro 

330 335 340 

ctg etc etc aac age gtc ttg ctg cgc caa aac cca cac cac gtg cac 1110 
Leu Leu Leu Asn Ser Val Leu Leu Arg Gin Asn Pro His His Val His 
345 350 355 

gag tgg cac aag cgt gtc gee ctg cac cag ggc cgc ccc egg gag ate 1158 
Glu Trp His Lys Arg Val Ala Leu His Gin Gly Arg Pro Arg Glu He 
360 365 370 

ate aac ace tac aca gag get gtg cag acg gtg gac ccc ttc aag gee 1206 
He Asn Thr Tyr Thr Glu Ala Val Gin Thr Val Asp Pro Phe Lys Ala 
375 380 385 390 

aca ggc aag ccc cac act ctg tgg gtg gcg ttt gec aag ttt tat gag 1254 



4 
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Thr Gly Lys Pro His Thr Leu Trp Val Ala Phe Ala Lys Phe Tyr Glu 



395 



400 



405 



gac aac gga cag ctg gac gat gcc cgt gtc ate ctg gag aag gee ace 1302 
Asp Asn Gly Gin Leu Asp Asp Ala Arg Val He Leu Glu Lys Ala Thr 



410 



415 



420 



aag gtg aac ttc aag cag gtg gat gac ctg gca age gtg tgg tgt cag 1350 
Lys Val Asn Phe Lys Gin Val Asp Asp Leu Ala Ser Val Trp Cys Gin 



425 



430 



435 



tgc gga gag ctg gag etc cga cac gag aac tac gat gag gcc ttg egg 1398 
Cys Gly Glu Leu Glu Leu Arg His Glu Asn Tyr Asp Glu Ala Leu Arg 



440 



445 



450 



ctg ctg cga aag gcc acg gcg ctg cct gcc cgc egg gcc gag tac ttt 1446 
Leu Leu Arg Lys Ala Thr Ala Leu Pro Ala Arg Arg Ala Glu Tyr Phe 
455 460 465 470 

gat ggt tea gag ccc gtg cag aac cgc gtg tac aag tea ctg aag gtc 1494 
Asp Gly Ser Glu Pro Val Gin Asn Arg Val Tyr Lys Ser Leu Lys Val 

475 480 485 



tgg tec atg etc gcc gac ctg gag gag age etc ggc ace ttc cag tec 
Trp Ser Met Leu Ala Asp Leu Glu Glu Ser Leu Gly Thr Phe Gin Ser 

490 495 500 



1542 
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acc aag gcc gtg tac gac cgc ate ctg gac ctg cgt ate gca aca ccc 1590 
Thr Lys Ala Val Tyr Asp Arg He Leu Asp Leu Arg lie Ala Thr Pro 
505 510 515 

cag ate gtc ate aac tat gcc atg ttc ctg gag gag cac aag tac ttc 1638 
Gin He Val He Asn Tyr Ala Met Phe Leu Glu Glu His Lys Tyr Phe 
520 525 530 

gag gag age ttc aag gcg tac gag cgc ggc ate teg ctg ttc aag tgg 1686 
Glu Glu Ser Phe Lys Ala Tyr Glu Arg Gly lie Ser Leu Phe Lys Trp 
535 540 545 550 

ccc aac gtg tec gac ate tgg age acc tac ctg acc aaa ttc att gcc 1734 
Pro Asn Val Ser Asp He Trp Ser Thr Tyr Leu Thr Lys Phe lie Ala 

555 560 565 

cgc tat ggg ggc cgc aag ctg gag egg gca egg gac ctg ttt gaa cag 1782 
Arg Tyr Gly Gly Arg Lys Leu Glu Arg Ala Arg Asp Leu Phe Glu Gin 

570 575 580 

get ctg gac ggc tgc ccc cca aaa tat gcc aag acc ttg tac ctg ctg 1830 
Ala Leu Asp Gly Cys Pro Pro Lys Tyr Ala Lys Thr Leu Tyr Leu Leu 
585 590 595 



tac gca cag ctg gag gag gag tgg ggc ctg gcc egg cat gcc atg gcc 



1878 
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Tyr Ala Gin Leu Glu Glu Glu Trp Gly Leu Ala Arg His Ala Met Ala 
600 605 610 

gtg tac gag cgt gcc acc agg gcc gtg gag ccc gcc cag cag tat gac 1926 
Val Tyr Glu Arg Ala Thr Arg Ala Val Glu Pro Ala Gin Gin Tyr Asp 
615 620 625 630 

atg ttc aac ate tac ate aag egg gcg gcc gag ate tat ggg gtc acc 1974 
Met Phe Asn He Tyr He Lys Arg Ala Ala Glu He Tyr Gly Val Thr 

635 640 645 

cac acc cgc ggc ate tac cag aag gcc att gag gtg ctg teg gac gag 2022 
His Thr Arg Gly He Tyr Gin Lys Ala He Glu Val Leu Ser Asp Glu 

650 655 660 

cac gcg cgt gag atg tgc ctg egg ttt gca gac atg gag tgc aag etc 2070 
His Ala Arg Glu Met Cys Leu Arg Phe Ala Asp Met Glu Cys Lys Leu 
665 670 675 

ggg gag att gac cgc gcc egg gcc ate tac age ttc tgc tec cag ate 2118 
Gly Glu He Asp Arg Ala Arg Ala He Tyr Ser Phe Cys Ser Gin He 
680 685 690 

tgt gac ccc egg acg acc ggc gcg ttc tgg cag acg tgg aag gac ttt 2166 
Cys Asp Pro Arg Thr Thr Gly Ala Phe Trp Gin Thr Trp Lys Asp Phe 
695 700 705 710 
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gag gtc egg cat ggc aat gag gac acc ate aag gaa atg ctg cgt ate 2214 
Glu Val Arg His Gly Asn Glu Asp Thr He Lys Glo Met Leu Arg He 

715 720 725 

egg cgc age gtg cag gee acg tac aac acg cag gtc aac ttc atg gee 2262 
Arg Arg Ser Val Gin Ala Thr Tyr Asn Thr Gin Val Asn Phe Met Ala 

730 735 740 

teg cag atg etc aag gtc teg ggc agt gee acg ggc acc gtg tct gac 2310 
Ser Gin Met Leu Lys Val Ser Gly Ser Ala Thr Gly Thr Val Ser Asp 
745 750 755 

ctg gee cct ggg cag agt ggc atg gac gac atg aag ctg ctg gaa cag 2358 
Leu Ala Pro Gly Gin Ser Gly Met Asp Asp Met Lys Leu Leu Glu Gin 
760 765 770 

egg gca gag cag ctg gcg get gag gcg gag cgt gac cag ccc ttg cgc 2406 
Arg Ala Glu Gin Leu Ala Ala Glu Ala Glu Arg Asp Gin Pro Leu Arg 
775 780 785 790 

gee cag age aag ate ctg ttc gtg agg agt gac gee tec egg gag gag 2454 
Ala Gin Ser Lys He Leu Phe Val Arg Ser Asp Ala Ser Arg Glu Glu 

795 800 805 

ctg gca gag ctg gca cag cag gtc aac ccc gag gag ate cag ctg ggc 2502 
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Leu Ala Glu Leu Ala Gin Gin Val Asn Pro Glu Giu He Gin Leu Gly 

810 815 820 

gag gac gag gac gag gac gag atg gac ctg gag ccc aac gag gtt egg 2550 
Glu Asp Glu Asp Glu Asp Glu Met Asp Leu Glu Pro Asn Glu Val Arg 
825 830 835 

ctg gag cag cag age gtg cca gee gca gtg ttt ggg age ctg aag gaa 2598 
Leu Glu Gin Gin Ser Val Pro Ala Ala Val Phe Gly Ser Leu Lys Glu 
840 845 850 

gac tgacccgtcc ctcccccatc ccccctcccc accccctccc caatacagct 2651 

Asp 

855 

acgtttgtac aaaaaaaaaa aaaaaaaaaa aaa 2684 



<210> 2 
<211> 855 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Val Val Met Ala Arg Leu Ser Arg Pro Glu Arg Pro Asp Leu Val 
15 10 15 
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Phe Glu Glu Glu Asp Leu Pro Tyr Glu Glu Glu lie Met Arg Asn Gin 

20 25 30 

Phe Ser Val Lys Cys Trp Leu Arg Tyr He Glu Phe Lys Gin Gly Ala 

35 40 45 

Pro Lys Pro Arg Leu Asn Gin Leu Tyr Glu Arg Ala Leu Lys Leu Leu 
50 55 60 

Pro Cys Ser Tyr Lys Leu Trp Tyr Arg Tyr Leu Lys Ala Arg Arg Ala 
65 70 75 80 

Gin Val Lys His Arg Cys Val Thr Asp Pro Ala Tyr Glu Asp Val Asn 

85 90 95 

Asn Cys His Glu Arg Ala Phe Val Phe Met His Lys Met Pro Arg Leu 

100 105 110 

Trp Leu Asp Tyr Cys Gin Phe Leu Met Asp Gin Gly Arg Val Thr His 
115 120 125 

Thr Arg Arg Thr Phe Asp Arg Ala Leu Arg Ala Leu Pro He Thr Gin 
130 135 140 
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His Ser Arg He Trp Pro Leu Tyr Leu Arg Phe Leu Arg Ser His Pro 
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145 150 155 160 

Leu Pro Glu Thr Ala Val Arg Gly Tyr Arg Arg Phe Leu Lys Leu Ser 

165 170 175 

Pro Glu Ser Ala Glu Glu Tyr He Glu Tyr Leu Lys Ser Ser Asp Arg 

180 185 190 

Leu Asp Glu Ala Ala Gin Arg Leu Ala Thr Val Val Asn Asp Glu Arg 
195 200 205 

Phe Val Ser Lys Ala Gly Lys Ser Asn Tyr Gin Leu Trp His Glu Leu 
210 215 220 

Cys Asp Leu He Ser Gin Asn Pro Asp Lys Val Gin Ser Leu Asn Val 
225 230 235 240 

Asp Ala He He Arg Gly Gly Leu Thr Arg Phe Thr Asp Gin Leu Gly 

245 250 255 

Lys Leu Trp Cys Ser Leu Ala Asp Tyr Tyr He Arg Ser Gly His Phe 

260 265 270 

Glu Lys Ala Arg Asp Val Tyr Glu Glu Ala lie Arg Thr Val Met Thr 
275 280 285 
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Val Arg Asp Phe Thr Gin Val Phe Asp Ser Tyr Ala Gin Phe Glu Glu 
290 295 300 

Ser Met He Ala Ala Lys Met Glu Thr Ala Ser Glu Leu Gly Arg Glu 
305 310 315 320 

Glu Glu Asp Asp Val Asp Leu Glu Leu Arg Leu Ala Arg Phe Glu Gin 

325 330 335 

Leu He Ser Arg Arg Pro Leu Leu Leu Asn Ser Val Leu Leu Arg Gin 

340 345 350 

Asn Pro His His Val His Glu Trp His Lys Arg Val Ala Leu His Gin 
355 360 365 

Gly Arg Pro Arg Glu He He Asn Thr Tyr Thr Glu Ala Val Gin Thr 
370 375 380 

Val Asp Pro Phe Lys Ala Thr Gly Lys Pro His Thr Leu Trp Val Ala 
385 390 395 400 

Phe Ala Lys Phe Tyr Glu Asp Asn Gly Gin Leu Asp Asp Ala Arg Val 

405 410 415 

He Leu Glu Lys Ala Thr Lys Val Asn Phe Lys Gin Val Asp Asp Leu 

420 425 430 
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Ala Ser Val Trp Cys Gin Cys Gly Glu Leu Glu Leu Arg His Glu Asn 
435 440 445 

Tyr Asp Glu Ala Leu Arg Leu Leu Arg Lys Ala Thr Ala Leu Pro Ala 
450 455 460 

Arg Arg Ala Glu Tyr Phe Asp Gly Ser Glu Pro Val Gin Asn Arg Val 
465 470 475 480 

Tyr Lys Ser Leu Lys Val Trp Ser Met Leu Ala Asp Leu Glu Glu Ser 

485 490 495 

Leu Gly Thr Phe Gin Ser Thr Lys Ala Val Tyr Asp Arg He Leu Asp 

500 505 510 

Leu Arg He Ala Thr Pro Gin He Val He Asn Tyr Ala Met Phe Leu 
515 520 525 

Glu Glu His Lys Tyr Phe Glu Glu Ser Phe Lys Ala Tyr Glu Arg Gly 
530 535 540 

He Ser Leu Phe Lys Trp Pro Asn Val Ser Asp He Trp Ser Thr Tyr 
545 550 555 560 



Leu Thr Lys Phe He Ala Arg Tyr Gly Gly Arg Lys Leu Glu Arg Ala 
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565 570 575 

Arg Asp Leu Phe Glu Gin Ala Leu Asp Gly Cys Pro Pro Lys Tyr Ala 

580 585 590 

Lys Thr Leu Tyr Leu Leu Tyr Ala Gin Leu Glu Glu Glu Trp Gly Leu 
595 600 605 

Ala Arg His Ala Met Ala Val Tyr Glu Arg Ala Thr Arg Ala Val Glu 
610 615 620 

Pro Ala Gin Gin Tyr Asp Met Phe Asn He Tyr He Lys Arg Ala Ala 
625 630 635 640 

Glu He Tyr Gly Val Thr His Thr Arg Gly He Tyr Gin Lys Ala He 

645 650 655 

Glu Val Leu Ser Asp Glu His Ala Arg Glu Met Cys Leu Arg. Phe Ala 

660 665 670 

Asp Met Glu Cys Lys Leu Gly Glu He Asp Arg Ala Arg Ala He Tyr 
675 680 685 

Ser Phe Cys Ser Gin He Cys Asp Pro Arg Thr Thr Gly Ala Phe Trp 
690 695 700 
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Gin Thr Trp Lys Asp Phe Glu Val Arg His Gly Asn Glu Asp Thr He 
705 710 715 720 

Lys Glu Met Leu Arg He Arg Arg Ser Val Gin Ala Thr Tyr Asn Thr 

725 730 735 

Gin Val Asn Phe Met Ala Ser Gin Met Leu Lys Val Ser Gly Ser Ala 

740 745 750 

Thr Gly Thr Val Ser Asp Leu Ala Pro Gly Gin Ser Gly Met Asp Asp 
755 760 765 

Met Lys Leu Leu Glu Gin Arg Ala Glu Gin Leu Ala Ala Glu Ala Glu 
770 775 780 

Arg Asp Gin Pro Leu Arg Ala Gin Ser Lys He Leu Phe Val Arg Ser 
785 790 795 800 

Asp Ala Ser Arg Glu Glu Leu Ala Glu Leu Ala Gin Gin Val Asn Pro 

805 810 815 

Glu Glu He Gin Leu Gly Glu Asp Glu Asp Glu Asp Glu Met Asp Leu 

820 825 830 



Glu Pro Asn Glu Val Arg Leu Glu Gin Gin Ser Val Pro Ala Ala Val 
835 840 845 
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Phe Gly Ser Leu Lys Glu Asp 



850 



855 
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